AET. 13]                   EQUATIONS OF EQUILIBRIUM.
Writing dty = ds/p, these equations take the form
269
.(4).
If each element of the rod is acted on by an impressed couple, as well as by the impressed forces Fds, Gds, it must be taken account of in the equation of moments. Let Ids be its moment taken positively when the couple acts on the element PQ in the opposite direction to the couple L. We then add Ids to Uds in equation (3) and therefore add / to the left-hand side of the last of equations (4).
The positive directions. The positive direction of the couple L at P on that part of the rod towards which the arc s is measured is opposite to that in which the angle dty = ds/p is measured. The positive direction of the shear U on the same part of the rod is opposite to that in which the radius of curvature is measured. The positive direction of the tension at P on the same part of the rod is opposite to that in which the arc s is measured.
12. When we compare the advantages of the two methods of solution we notice that the second gives differential equations which must be integrated, and 'the constants must be determined by the conditions at the extremities. On the other hand the first method, though it gives expressions for T, 17, and L, introduces into the equations the action of all the forces on the finite arc PB. When, therefore, the form of the strained curve is so well known that we can calculate the resolved parts and the moments of the impressed forces the first method gives the required stresses at once. When however the form of the strained curve is very different from that when unstrained, and is itself unknown, the second method presents several advantages over the first.
13. Experimental Results. When a thin rod or wire is bent under the action of forces we have to determine not merely the components of stress, i.e. T, U and L, but also the form of the strained rod. The equations of equilibrium found above supply three equations, so that a fourth is required to make up the necessary number. For this purpose we have recourse to experiment, Vol. I., Art. 148. If pl} p are the radii of curvature at any point P before and after the deformation, the stress couple L is given by
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